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(57) ABSTRACT 

A communication navigation system is provided With a 
communication center apparatus (3) and a communication 
navigation terminal (5), Which perform tWo-Way communi 
cation on a communication network (1, 2). The communi 
cation center apparatus for providing map information is 
provided With: a search device (74) for searching for a 
recommendation route With respect to the request of route 
search from the communication navigation terminal; and a 
Wireless device (73) for Wirelessly transmitting guidance 
position information including information indicating a 
direction or a route to be advanced and/or information 
indicating a location of each one of a plurality of guidance 
positions located on the recommendation route. The com 
munication navigation terminal is provided With a display 
processing device (43) for displaying the recommendation 
route by connecting the plurality of guidance positions by 
interpolation according to the content of the received guid 
ance position information. 

27 Claims, 11 Drawing Sheets 
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COMMUNICATION NAVIGATION SYSTEM 
AND METHOD, COMMUNICATION CENTER 

APPARATUS FOR PROVIDING MAP 
INFORMATION, COMMUNICATION 
NAVIGATION TERMINAL, PROGRAM 

STORAGE DEVICE AND COMPUTER DATA 
SIGNAL EMBODIED IN CARRIER WAVE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a communica 

tion navigation system and method, Which execute, at a 
communication navigation terminal mounted on a movable 
body such as a vehicle or the like, a navigation operation 
such as presentation of a recommended route or the like by 
using map database information (hereafter, it is referred to as 
map DIB information as occasion demands) provided from 
a communication center apparatus for providing map infor 
mation on a communication netWork. The present invention 
also relates to the communication center apparatus for 
providing map information, the communication navigation 
terminal, a program storage device, and a computer data 
signal embodiment in a carrier Wave. 

2. Description of the Related Art 
Generally speaking, a navigation apparatus mounted on a 

vehicle has a function called “route search or “path search” 
and is designed to be capable of searching for a recom 
mended route (or an optimum route) connecting an origin 
and a destination, both of Which are designated by a user. It 
is also designed to lead and guide (navigate) the user to the 
destination by displaying on a map a current position based 
on a self-contained or built-in positioning measurement or a 

GPS (Global Positioning System) measurement and the 
searched recommended route. 

With respect to a traditional navigation apparatus, this 
kind of route search is performed by microprocessor pro 
cessing in the apparatus on the basis of the map D/B 
information stored in a map information recording medium 
(e.g. DVD-ROM) set in the navigation apparatus. More 
concretely, the route search is executed by using “informa 
tion for route search,” Which enables a search for the 
recommended route based on a predetermined mathematical 
algorithm, such as link information corresponding to a road 
part betWeen branching points and intersections, node infor 
mation including coordinates information (absolute position 
information on latitude and longitude, or on altitude, latitude 
and longitude) corresponding to the branching points and the 
intersections of roads or the like among the map D/B 
information. Generally, in vieW of its nature of being for 
route search, this kind of information for route search is 
constructed by the link information, the node information, 
and the like, Which are about broad areas Where roads are 
mutually connected, for example, such as throughout Hon 
shu or the main island of Japan, throughout Japan, or the 
like, so that its volume of data becomes enormous, Which 
increases the Whole amount of data of the map D/B infor 
mation. 

Moreover, the map D/B information includes data of 
added information, Which is facility guidance information 
on tourist attractions/facilities, facility numerals, names 
(characters) of maps/roads, vieWs of Waters/railroads, and 
roads, in each one of many pieces of map information 
(draWings). These data as Well as the above-described infor 
mation for route search further increase the volume of data 
of the map D/B information. 
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2 
By the Way, the search for the recommended route 

requires the neWest map D/B information because of 
changes, neW constructions, and the like on roads. 

Therefore, there is a need to equip for the traditional 
navigation apparatus a map information recording medium 
that stores the map D/B information Which is the neWest and 
Whose data volume is enormous. At the same time, there is 
a need of the display processing and the search processing 
of a recommended route based on the complicated map D/B 
information. In this case, there is a need to mount a micro 
processor unit (MPU), Which is capable of high-speed 
processing, so that the scale of the processing and that of the 
apparatus come to increase. 

On that account, various communication navigation sys 
tems are suggested in order to improve such increase of the 
scale of the processing and that of the apparatus. In these 
communication navigation systems, the map D/B informa 
tion is obtained and provided through tWo-Way Wireless 
communication betWeen a communication center apparatus 
for providing map information on a communication netWork 
and a communication navigation terminal mounted on a 
vehicle (e.g. refer to the examples of Japanese Patent Appli 
cation Laying Open NO. Hei 7-262493 “A system for 
distributing map information for a movable body” and 
Japanese Patent Application Laying Open NO. Hei 
10-96644 “A system for guiding a moving route”). 

In this type of the communication navigation system, the 
neWest map D/B information can be provided all at once by 
updating the map D/B information at one communication 
center apparatus. By this type of the communication navi 
gation system, the neWest map D/B information can be 
provided quickly arid cheaply, comparing the traditional 
navigation apparatus in Which the neWest map D/B infor 
mation is provided for an individual navigation apparatus on 
a vehicle With the information recording medium, such as a 
DVD-ROM. Therefore, the user’s side becomes able to 
easily receive the map D/B information including the neWest 
information for route search or the like. 

HoWever, the above-described communication navigation 
system has the folloWing disadvantages (1) to (4): 

(1) In the case that radio or Wireless transmission is 
performed from the communication center apparatus for 
providing map information to the communication navigation 
terminal, the map D/B information including the informa 
tion for route search or the like, Whose data volume is 
enormous, is Wirelessly transmitted. Especially depending 
on a range of an origin and a destination of route search 
request, its data volume increases, because the route search 
is executed With respect to a plurality of map information 
(draWings). Therefore, traffic volume in a Wireless section 
increases, and it becomes difficult to access a circuit. On that 
account, it becomes necessary to transmit repeatedly to 
access the circuit from the communication navigation 
terminal, Which generates convergence at the communica 
tion center apparatus for providing map information, and 
further this makes it more difficult to access the circuit. 

(2) To solve this problem, it is possible to consider 
installing a plurality of communication center apparatuses 
for providing map information on the communication net 
Work. In that case, hoWever, the cost for administering 
operations may increase on the side of administrators that 
provide the map D/B information and the like. 

(3) Moreover, if a radio transmission rate is speeded up to 
solve the problem, the scales of data processing and those of 
apparatus of the communication navigation terminal and the 
communication center apparatus for providing map infor 
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mation Will become large, Which Will cause the cost of each 
apparatus to increase. 

(4) As for a communication navigation terminal mounted 
on a vehicle, the communication navigation terminal per 
forms route search processing by its oWn microprocessor. As 
the route search processing has many processing steps, this 
causes heavy load of processing in the microprocessor. 
Furthermore, in recent years, the navigation apparatus tends 
to uni?cation With a television apparatus, an audio 

apparatus, and the like (i.e. multifunctionaliZation). The load 
in the microprocessor is further increased. This makes 
processing of the microprocessor dif?cult in the communi 
cation navigation terminals. 
On the other hand, it is also considered that the route 

search is performed on the side of the communication center 
apparatus for providing map information. In this case, 
hoWever, the necessity to Wirelessly transmit arises after 
generating the map information, Which is specially designed 
to include the searched recommended route in a thick line or 
the like, so that the volume of data to be Wirelessly trans 
mitted Will become enormous. In addition, there arises a 
need to Wirelessly transmit information for outputting as 
voice or sound or for outputting as image route guidance or 
the like (hereafter, the information is referred to as route 
guidance information as occasion demands), such as instruc 
tions of left turn, right turn, or straight advance and the like 
at each guidance position such as a turning point, a branch 
ing point, an intersection, or the like on the searched 
recommended route, so that the volume of data to be 
Wirelessly transmitted Will become further enormous. 

For this problem, there is suggested a communication 
navigation system for performing distributed processing of 
the route search on the sides of the communication naviga 
tion terminal and the communication center apparatus for 
providing map information (eg refer to Japanese Patent 
Application Laying Open NO. Hei 10-300500 “Apparatus 
for route search”). HoWever, according to this system, each 
route data Which becomes a candidate, their required time 
length (cost), and the like are transmitted from the side of the 
communication center apparatus for providing map 
information, and the route search is performed on the side of 
the communication navigation terminal on the basis of them, 
so that all of the processing become complicated and it needs 
complex transmission and reception of the considerable 
volume of data, Which is a problem. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a communication navigation system and a communication 
navigation method, Which enable presentation of a recom 
mended route at the communication navigation terminal, 
While restraining increase of the scale of processing or the 
scale of an apparatus at the communication navigation 
terminal and decreasing the volume of data transmitted or 
received betWeen the communication center apparatus for 
providing map information and the communication naviga 
tion terminal, as Well as the communication center apparatus 
for providing map information, the communication naviga 
tion terminal, a program storage device, and a computer data 
signal embodiment in a carrier Wave, Which alloW a com 
puter to function as such a communication navigation sys 
tem. 

The above object of the present invention can be achieved 
by a communication navigation system comprising: a com 
munication center apparatus; and a communication naviga 
tion terminal, Which perform tWo-Way communication on a 
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4 
communication netWork, the communication center appa 
ratus comprising: a map database for storing therein map 
database information including information for route search, 
Which enables a search for a recommended route from an 

origin to a destination; a search device for searching for the 
recommended route With respect to route search request 
information that indicates the origin and the destination and 
that is received through the communication netWork, on the 
basis of the information for route search; and a center side 
communication device for Wirelessly transmitting, through 
the communication netWork, guidance position information 
including at least any one of information indicating a 
location of each one of a plurality of guidance positions 
located on the searched recommended route, information 
indicating a direction to be advanced at each one of the 
plurality of guidance positions and information indicating a 
route to be advanced at each one of the plurality of guidance 
positions, and (ii) the communication navigation terminal 
comprising: a terminal side communication device for 
receiving the guidance position information Wirelessly 
transmitted; and a display processing device for displaying 
a route, Which is obtained by connecting the plurality of 
guidance positions on a map shoWn With map information 
for display according to the contents of the received guid 
ance position information, as the recommended route on the 
map. 

According to the communication navigation system of the 
present invention, the communication center apparatus is 
provided With the map database. This map database stores 
the large-scale map database information including the 
information for route search such as the above-described 

node information, link information, or the like, Which 
enables a search for the recommended route from an origin 
to a destination, for example, by a predetermined math 
ematical algorithm such as Dijkstra’s algorithm and so on. 
When communication navigation is performed, the route 
search request information indicating an origin and a desti 
nation is ?rstly transmitted by a user communication 
terminal, such as a cellular phone, a mobile, a facsimile, a 
personal computer, or the like, at a user’s home, a commu 
nication navigation terminal, Which is carried by a user or 
Which is mounted on a user’s movable body, and so on. 
Secondly, the communication center apparatus receives this 
information through the communication netWork. Then, at 
the communication center apparatus, the search device 
searches for the recommended route With respect to the 
received route search request information on the basis of the 
information for route search included in the above-described 
map database information. Then, the center side communi 
cation device Wirelessly transmits, through the communica 
tion netWork, guidance position information including at 
least any one of information indicating a location of each 
one of a plurality of guidance positions located on the 
searched recommended route, information indicating a 
direction to be advanced at each one of the plurality of 
guidance positions and information indicating a route to be 
advanced at each one of the plurality of guidance positions. 
In this speci?cation, the “guidance position” is referred to a 
position Which has a plurality of choices about the Way to 
drive such as a stopping position, a branching position, an 
intersection, or the like and at Which it is preferable to 
perform route leading or route guidance of some kind in 
order to drive on a predetermined route. The guidance 
position may include a speci?c position such as a bridge, a 
tunnel, a crossing With an overpass or an underpass, U-turn 
area, a turning corner, or the like in addition to a position at 
Which there are tWo or more accessible routes on the 
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recommended route, such as an interchange, a branching 
point, an intersection, or the like. Moreover, it may include 
various positions that have a possibility of starting or 
stopping the use of roads by a movable body such as a 
residential parking lot, a building parking lot or the like, an 
eXclusive parking lot, in front of one’s home, at stores, an 
on-street parking area, or the like. Moreover, the “informa 
tion indicating a location of each one of a plurality of 
guidance positions” is information that alloWs speci?cation 
of a location of each guidance position somehoW on a map 
shoWn With the map information for display, such as coor 
dinates information that indicates absolute locations on 
guidance positions, coordinates information that indicates 
relative locations With the absolute location as a standard, 
information that speci?es guidance positions With speci?c 
roads considered, information that indicates one 
dimensional locations on speci?c roads. Furthermore, the 
“information indicating a direction or a route to be advanced 
at each one of the plurality of the guidance positions” is 
information indicating a direction or a route to be advanced 
such as left turn, right turn, straight advance, or the like at 
each guidance position. It may be information indicating 
relationship of locations or a relative direction With refer 
ence to a road on Which a movable body or the like is 
advancing or information indicating an absolute aZimuth of 
a direction to be advanced. Incidentally, the “information 
indicating a direction or a route to be advanced” may include 
route guidance information indicating a route to be advanced 
by audio output or by display output at a guidance position 
or just before reaching it. 
On the side of the communication navigation terminal, the 

terminal side communication device receives the guidance 
position information that is Wirelessly transmitted from the 
communication center apparatus. Then, the display process 
ing device displays a route, Which is obtained by connecting 
the plurality of guidance positions according to the contents 
of the received guidance position information (i.e. a location 
of each guidance position, and a direction or a route to be 
advanced at each guidance position), as the recommended 
route on the map. For eXample, if there is a guidance 
position corresponding to tWo adjacent intersections on one 
Winding national road, the part of national road betWeen 
these intersections is chosen as the recommended route. 
Alternatively, if there is a guidance position corresponding 
to tWo interchanges on an eXpressWay, the part of eXpress 
Way betWeen these interchanges is chosen as the recom 
mended route. For eXample, it is possible to connect a 
plurality of guidance positions according to the contents of 
guidance information by interpolating some parts, Which are 
located betWeen the plurality of guidance positions, on a 
road map or a map for display, so that the recommended 
route can be obtained. Namely, “to connect a plurality of 
guidance positions according to the contents of guidance 
information” in the present invention includes not only its 
literal meaning of simply connecting a plurality of guidance 
positions on a road map or a map for display, but also a 
meaning of connecting each one of a plurality of guidance 
positions While interpolating them on a map road or a map 
for display. In short, the purpose is that a route including the 
plurality of guidance positions may be chosen or speci?ed 
somehoW according to the contents of guidance position 
information associated With the plurality of guidance posi 
tions. In this case, the map information for display, Which 
Will be used, may be read out from a storing device such as 
a DVD or the like provided for the communication naviga 
tion terminal. Alternatively, it may be transmitted in advance 
or With the guidance position information at the same time 
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from the communication center apparatus. In this case again, 
as for the map information for display, it is possible to plan 
to decrease its data volume to be transmitted and received as 
long as it is transmitted separately from the map database 
information including the information for route search, 
Whose data volume is enormous as described above. 

As described above, in the communication navigation 
system of the present invention, there is hardly any need to 
Wirelessly transmit through the communication netWork the 
information for route search, Whose data volume is enor 
mous as described above, or the map database information 
including this. Moreover, there is hardly any need to neWly 
generate map information, in Which the searched recom 
mended route is described in boldface type or the like, to 
Wirelessly transmit it through the communication netWork. 
In addition, it is possible to perform the transmission and the 
reception of the guidance position information more easily 
than those on the above-described distribution processing. 

Accordingly, it is possible to decrease the volume of data, 
Which are transmitted and received betWeen the communi 
cation center apparatus and the communication navigation 
terminal, as Well as presenting the recommended route at the 
communication navigation terminal While restraining 
increase of the scale of the processing at the communication 
navigation terminal and the scale of the construction of the 
communication navigation terminal. 

Therefore, it is possible to effectively avoid the situation 
that the volume of traffic betWeen Wireless sections increases 
and that it becomes dif?cult to access circuits, so that one or 
a feW communication center apparatuses can deal With the 
processes for many communication navigation terminals. 
Consequently, communication navigation companies can 
hold doWn the cost of operation administration. Moreover, 
since it is not necessary to speed up a Wireless transmission, 
the machine performance of the communication navigation 
terminal and that of the communication center apparatus are 
relatively loW, so that it is possible to plan loW cost of the 
Whole system. In addition, as for the communication navi 
gation terminal, it is possible to plan loW cost, considering 
that the processing capacity of a processor can be distributed 
into more functions such as a television function, an audio 
function, and the like because of reduction of load of 
processing on a navigation operation including the relevant 
communication operation or the like. 

In one aspect of the communication navigation terminal 
of the present invention, the terminal side communication 
device transmits the route search request information and the 
center side communication device receives the route search 
request information. 

According to this aspect, the terminal side communication 
device provided for the communication navigation terminal 
carried by the user or mounted on the user’s movable body 
?rstly transmits the route search request information and the 
center side communication device secondly receives this 
route search request information. Then, the recommended 
route is searched for on the basis of this, so that it becomes 
possible to present the recommended route at the commu 
nication navigation terminal, While decreasing the volume of 
data, Which are transmitted and received on the communi 
cation netWork, When the user actually starts moving or 
While moving. 

In another aspect of the communication navigation ter 
minal of the present invention, it is further provided With a 
user communication terminal, Which performs tWo-Way 
communication on the communication netWork and Which 
transmits the route search request information. 



US 6,801,851 B2 
7 

According to this aspect, the user communication termi 
nal such as a cellular phone, a mobile, a facsimile, a personal 
computer, or the like installed at the user’s home ?rstly 
transmits the route search request information and the center 
side communication device secondly receives this route 
search request information. Then, the recommended route is 
searched for on the basis of this, so that it becomes possible 
to request the recommended route before the user actually 
starts moving, and later it becomes possible to present the 
recommended route at the communication navigation ter 
minal When the user actually starts moving and While 
moving. 

In another aspect of the communication navigation ter 
minal of the present invention, if the searched recommended 
route includes an eXpressWay, the plurality of guidance 
positions include at least one of a parking area, a service 
area, and an interchange on the eXpressWay. 

According to this aspect, if all of or one portion of the 
recommended route is an eXpressWay, the guidance position 
information associated With a service area, and an inter 
change on the eXpressWay or the guidance position infor 
mation associated With a parking area is transmitted and 
received. Therefore, it is possible to specify the recom 
mended route relatively easily by the display processing 
device on the basis of the guidance position information in 
this kind While decreasing the volume of data, Which are 
transmitted and received on the communication netWork. 

In another aspect of the communication navigation ter 
minal of the present invention, the center side communica 
tion device thins out the plurality of guidance positions 
according to the type of the searched recommended route, 
and transmits the guidance position information With respect 
to each one of the thinned guidance positions. 

According to this aspect, the center side communication 
device transmits the guidance position information on each 
one of the plurality of guidance positions after thinning out 
the plurality of guidance positions located on the recom 
mended route according to the type of the searched recom 
mended route such as a national road, an eXpressWay, or the 
like, so that it is possible to further decrease the volume of 
data, Which are transmitted and received on the communi 
cation netWork. 

In another aspect of the communication navigation ter 
minal of the present invention, the center side communica 
tion device thins out the plurality of guidance positions 
according to a map scale corresponding to the information 
for route search used When searching for the recommended 
route, and transmits the guidance position information With 
respect to each one of the thinned guidance positions. 

According to this aspect, the center side communication 
device transmits the guidance position information on each 
one of the plurality of guidance positions after thinning out 
the plurality of guidance positions according to a map scale 
corresponding to the information for route search used When 
searching for the recommended route, so that it is possible 
to further decrease the volume of data, Which are transmitted 
and received on the communication netWork. 

Alternatively, in another aspect of the communication 
navigation terminal of the present invention, the center side 
communication device thins out the plurality of guidance 
positions according to a map scale of the map information 
for display used at the display processing device, and 
transmits the guidance position information With respect to 
each one of the thinned guidance positions. 

According to this aspect, the center side communication 
device transmits the guidance position information on each 
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one of the plurality of guidance positions after thinning out 
the plurality of guidance positions according to a map scale 
of the map information for display used at the display 
processing device, so that it is possible to further decrease 
the volume of data, Which are transmitted and received on 
the communication netWork. 

In these aspects associated With the thinning, as the 
number of guidance positions associated With the guidance 
position information to be transmitted is reduced by the 
thinning, the possibility that the recommended route 
obtained by connecting guidance positions on the side of the 
communication navigation terminal becomes different from 
the one for Which the communication center apparatus side 
searches increases more, independently of its eXtent. 
Therefore, each one of the aspects described above is 
practically advantageous as folloWs: 

(i) According to the ?rst aspect, the degree of the thinning 
of the guidance positions can be limited according to the 
type of the searched recommended route, so as to keep the 
possibility that the recommended route obtained in the 
communication center apparatus is precisely reproduced at 
the communication navigation terminal. 

(ii) According to the second aspect, the degree of the 
thinning of the guidance positions can be limited according 
to the map scale corresponding to the information for route 
search used When searching for the recommended route, so 
as to keep the possibility that the recommended route 
obtained in the communication center apparatus is precisely 
reproduced at the communication navigation terminal. 

(iii) According to the third aspect, the degree of the 
thinning of the guidance positions can be limited according 
to the map scale of the map information for display used at 
the display processing device, so as to keep the possibility 
that the recommended route obtained in the communication 
center apparatus is precisely reproduced at the communica 
tion navigation terminal. 
The relationship betWeen the reproducibility of the rec 

ommended route at the communication navigation terminal 
and the degree of thinning are determined depending on the 
type of the map information for display used on the side of 
the communication navigation terminal, the type of infor 
mation indicating a direction or a route to be advanced and 
information indicating a location included in the guidance 
position information, the type of information for route 
search, or the like. Consequently, as for hoW much the 
thinning can be alloWed on each map scale or each type of 
a road (the recommended route), it is preferably determined 
While using the system or in advance experimentally, 
eXperientially, theoretically, or simulationally With respect 
to each communication center apparatus and each commu 
nication navigation terminal. 

In another aspect of the communication navigation ter 
minal of the present invention, a map scale corresponding to 
the information for route search used When searching for the 
recommended route agrees With a map scale of the map 
information for display used at the display processing 
device. 

According to this aspect, connection of the guidance 
positions by the display processing device on a map on the 
same scale as that used When searching for the recom 
mended route on the side of the communication center 
apparatus can increase accuracy of reproduction of the 
recommended route at the communication navigation ter 
minal. Especially, in the case of thinning out the guidance 
positions according to the map scale and the type of the 
recommended route, it can increase the accuracy of repro 
duction of the recommended route. 
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In another aspect of the communication navigation ter 
minal of the present invention, the route search request 
information includes one or a plurality of passing places that 
eXist betWeen the origin and the destination in addition to the 
origin and the destination, and the search device searches for 
the recommended route With respect to the route search 
request information. 

According to this aspect, the route search request infor 
mation indicating one or a plurality of passing places in 
addition to the origin and the destination is transmitted from 
the user communication terminal and the communication 
navigation terminal. The passing place means the place that 
eXists betWeen the origin and the destination and that is 
intended to be passed through, such as a stopping place. 
Then, the search device searches for the recommended route 
from the origin through one or a plurality of passing places 
to the destination. Therefore, the communication navigation 
system of the present invention can effectively achieve its 
effect not only When simply going to a destination, but When 
going through one or a plurality of passing places, such as 
tourist spots, restaurants, souvenir shops, and the like and 
then to a destination such as home, a hotel, or the like. 

In another aspect of the communication navigation ter 
minal of the present invention, the route search request 
information comprises screen information including charac 
ter information, and is transmitted and received according to 
a tWo-Way communication method. 

According to this aspect, as the route search request 
information, screen information is transmitted and received 
according to a tWo-Way communication method (a screen 
information tWo-Way communication method). The screen 
information includes character information used in the 
broWser, such as input processing of an origin, a destination 
or the like. Thus, the request of route search can be surely 
performed by using the user communication terminal and 
the communication navigation terminal. 

In another aspect of the communication navigation ter 
minal of the present invention, the route search request 
information includes character information, and is transmit 
ted according to a one-Way communication method. 

According to this aspect, the route search request infor 
mation including the character information is transmitted 
and received according to a one-Way communication 
method. The character information is, for eXample, infor 
mation used for a facsimile transmission operation or the 
like. Thus, the route search can be surely requested by using 
the user communication terminal and the communication 
navigation terminal independently of operation conditions 
or the like of the communication center apparatus. 
Especially, even if it is impossible to communicate in tWo 
Way on the communication netWork because of circuit 
congestion, the route search can be requested, Which is 
useful. 

In another aspect of the communication navigation ter 
minal of the present invention, the route search request 
information includes transmission time information indicat 
ing a time point supposed to transmit the guidance position 
information, the communication center apparatus further 
comprises a timing device for measuring a time point shoWn 
by the transmission time information and the center side 
communication device transmits the guidance position 
information at the time point shoWn by the transmission time 
information according to the time measurement by the 
timing device. 

According to this aspect, the communication center appa 
ratus transmits the guidance position information de?ning 
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the recommended route searched by the search device not 
immediately after completing the search but folloWing the 
transmission time information added to the recommended 
route request information. Namely, the timing device mea 
sures a time point shoWn by this transmission time infor 
mation and the center side communication device transmits 
the guidance position information at the time point supposed 
to transmit. Therefore, even When the communication navi 
gation terminal to be mounted on a vehicle or the like is 
poWered off, the route search can be requested in advance by 
a user terminal apparatus or the like separately and the 
guidance position information corresponding to the recom 
mended route can be received later When needed such as 
When starting to drive, While driving, and so on. Then, this 
makes it possible to display the recommended route When 
needed, Which is extremely useful in practice. 
The above object of the present invention can be achieved 

by a communication center apparatus for performing tWo 
Way communication on a communication netWork With a 
communication navigation terminal provided With: a 
terminal side communication device for receiving guidance 
position information that is Wirelessly transmitted and that 
includes at least any one of information indicating a location 
of each one of a plurality of guidance positions, information 
indicating a direction to be advanced at each one of the 
plurality of guidance positions and information indicating a 
route to be advanced at each one of the plurality of guidance 
positions; and (ii) a display processing device for displaying 
a route, Which is obtained by connecting the plurality of 
guidance positions on a map shoWn With map information 
for display according to the contents of the received guid 
ance position information, as a recommended route on the 
map, the communication center apparatus comprising: a 
map database for storing therein map database information 
including information for route search, Which enables a 
search for the recommended route; a search device for 
searching for the recommended route With respect to route 
search request information that indicates an origin and a 
destination and that is received through the communication 
netWork, on the basis of the information for route search; 
and a center side communication device for Wirelessly 
transmitting, through the communication netWork, the guid 
ance position information on each one of the plurality of 
guidance positions located on the searched recommended 
route. 

According to this communication center apparatus, as is 
the case of the above-described communication navigation 
system of the present invention, it is possible to decrease the 
volume of data, Which are transmitted and received betWeen 
the communication center apparatus and the communication 
navigation terminal, as Well as presenting the recommended 
route at the communication navigation terminal While 
restraining increase of the scale of the processing and that of 
the apparatus at the communication navigation terminal. 

Incidentally, as is the case of the above-described com 
munication navigation system of the present invention, 
various aspects are available to the communication center 
apparatus for providing map information of the present 
invention. 
The above object of the present invention can be achieved 

by a communication navigation terminal for performing 
tWo-Way communication on a communication netWork With 
a communication center apparatus provided With: a map 
database for storing therein map database information 
including information for route search, Which enables a 
search for a recommended route from an origin to a desti 
nation; (ii) a search device for searching for the recom 
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mended route With respect to route search request informa 
tion that indicates the origin and the destination and that is 
received through the communication network, on the basis 
of the information for route search; and (iii) a center side 
communication device for Wirelessly transmitting, through 
the communication netWork, guidance position information 
including at least any one of information indicating a 
location of each one of a plurality of guidance positions 
located on the searched recommended route, information 
indicating a direction to be advanced at each one of the 
plurality of guidance positions and information indicating a 
route to be advanced at each one of the plurality of guidance 
positions, the communication navigation terminal compris 
ing: a terminal side communication device for receiving the 
guidance position information Wirelessly transmitted; and a 
display processing device for displaying a route, Which is 
obtained by connecting the plurality of guidance positions 
on a map shoWn With map information for display according 
to the contents of the received guidance position 
information, as the recommended route on the map. 

According to this communication navigation terminal of 
the present invention; as is the case of the above-described 
communication navigation system of the present invention, 
it is possible to decrease the volume of data, Which are 
transmitted and received betWeen the communication center 
apparatus and the communication navigation terminal, as 
Well as presenting the recommended route at the communi 
cation navigation terminal While restraining increase of the 
scale of the processing and that of the apparatus at the 
communication navigation terminal. 

Incidentally, as is the case of the above-described com 
munication navigation system of the present invention, 
various aspects are available to the communication naviga 
tion terminal of the present invention. 

The above object of the present invention can be achieved 
by a communication navigation method eXecuted in a com 
munication navigation system comprising: a communication 
center apparatus and a communication navigation terminal, 
Which perform tWo-Way communication on a communica 
tion netWork, the method comprising: at the communi 
cation center apparatus, a search process of searching for a 
recommended route With respect to route search request 
information indicating an origin and a destination received 
through the communication netWork on the basis of infor 
mation for route search that is included in map database 
information stored in a map database and that enables a 
search for the recommended route from the origin to the 
destination; and a center side communication process of 
Wirelessly transmitting, through the communication 
netWork, guidance position information including at least 
any one of information indicating a location of each one of 
a plurality of guidance positions located on the searched 
recommended route, information indicating a direction to be 
advanced at each one of the plurality of guidance positions 
and information indicating a route to be advanced at each 
one of the plurality of guidance positions, and (ii) at the 
communication navigation terminal, a terminal side com 
munication process of receiving the guidance position infor 
mation Wirelessly transmitted; and a display processing 
process of displaying a route, Which is obtained by connect 
ing the plurality of guidance positions on a map shoWn With 
map information for display according to the contents of the 
received guidance position information, as the recom 
mended route on the map. 

According to the communication navigation method of 
the present invention, as is the case of the above-described 
communication navigation system of the present invention, 
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it is possible to decrease the volume of data, Which are 
transmitted and received betWeen the communication center 
apparatus and the communication navigation terminal, as 
Well as presenting the recommended route at the communi 
cation navigation terminal While restraining increase of the 
scale of the processing and that of the apparatus at the 
communication navigation terminal 

Incidentally, as is the case of the above-described com 
munication navigation system of the present invention, 
various aspects are available to the communication naviga 
tion method of the present invention. 
The above object of the present invention can be achieved 

by a program storage device readable by a computer for 
tangibly embodying a program of instructions executable by 
the computer to perform a communication navigation 
method at a communication center apparatus in the above 
described communication navigation system (including its 
various aspects), more concretely, at various component 
devices such as the center side communication device, the 
search device, the map database, or the like, provided for the 
communication center apparatus associated With the above 
described present invention. 
The program storage device on Which the computer 

program is recorded is such as a CD-ROM (Compact 
Disc-Read Only Memory), a DVD-ROM (DVD Read Only 
Memory), a hard disk, a ?oppy disk or the like. The 
communication center apparatus associated With the present 
invention can be relatively easily realiZed as a computer 
reads and eXecutes the computer program of instructions or 
as it eXecutes the program after doWnloading the program 
through a communication interface or the like. Moreover, 
this kind of program can be transmitted from another server 
apparatus With other data such as video information data, 
audio information data, map data, and so on. 
The above object of the present invention can be achieved 

by a program storage device readable by a computer for 
tangibly embodying a program of instructions executable by 
the computer to perform a communication navigation 
method at a communication navigation terminal in the 
above-described communication navigation system 
(including its various aspects), more concretely, at various 
component devices such as the terminal side communication 
device, the display processing device, or the like, provided 
for the communication navigation terminal associated With 
the above-described present invention. 
The program storage device on Which the computer 

program is recorded is such as a CD-ROM (Compact 
Disc-Read Only Memory), a DVD-ROM (DVD Read Only 
Memory), a hard disk, a ?oppy disk or the like. The 
communication navigation terminal associated With the 
present invention can be relatively easily realiZed as a 
computer reads and eXecutes the program or as it eXecutes 
the program after doWnloading the program through a 
communication interface or the like. Moreover, this kind of 
program can be transmitted from another server apparatus 
With other data such as video information data, audio 
information data, map data, and so on. 
The above object of the present invention can be achieved 

by a computer data signal embodied in a carrier Wave and 
representing a series of instructions Which cause a computer 
to perform a communication navigation method at a com 
munication center apparatus in the above-described com 
munication navigation system (including its various 
aspects), more concretely, at various component devices 
such as the center terminal communication device, the 
search device, the map database, or the like, provided for the 
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communication center apparatus for providing map infor 
mation associated With the above described present inven 
tion. 

According to the ?rst computer data signal embodied in 
the carrier Wave of the present invention, as the computer 
doWnloads the program in the computer data signal through 
a computer netWork or the like, and executes this program, 
it is possible to realiZe the communication center apparatus 
associated With the present invention. Moreover, this kind of 
program can be transmitted from another server apparatus 
With other data such as video information data, audio 
information data, map data, and so on. 

The above object of the present invention can be achieved 
by a computer data signal embodied in a carrier Wave and 
representing a series of instructions Which cause a computer 
to perform a communication navigation method at a com 
munication navigation terminal in the above-described com 
munication navigation system (including its various 
aspects), more concretely, at various component devices 
such as the terminal side communication device, the display 
processing device, or the like, provided for the communi 
cation navigation terminal associated With the above 
described present invention. 

According to the computer data signal embodied in the 
carrier Wave of the present invention, as the computer 
doWnloads the program in the computer data signal through 
a computer netWork or the like, and executes this program, 
it is possible to realiZe the communication navigation ter 
minal associated With the present invention. Moreover, this 
kind of program can be transmitted from another server 
apparatus With other data such as video information data, 
audio information data, map data, and so on. 

The nature, utility, and further features of this invention 
Will be more clearly apparent from the folloWing detailed 
description With reference to preferred embodiments of the 
invention When read in conjunction With the accompanying 
draWings brie?y described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing the Whole structure of 
a communication navigation system in a ?rst embodiment of 
the present invention; 

FIG. 2 is a block diagram shoWing an example of the inner 
structure of a communication navigation terminal shoWn in 
FIG. 1 in the ?rst embodiment; 

FIG. 3 is a block diagram shoWing an example of the inner 
structure of a communication center apparatus for providing 
map information shoWn in FIG. 1 in the ?rst embodiment; 

FIG. 4 is a sequence chart of transmission on a commu 

nication netWork in the ?rst embodiment; 
FIG. 5 is a How chart shoWing processing procedures of 

route search request at a terminal apparatus in the ?rst 

embodiment; 
FIG. 6A and FIG. 6B are plan vieWs shoWing display 

screens to explain WindoW screens of route search request in 
the ?rst embodiment; 

FIG. 7 is a How chart shoWing processing procedures at 
a communication center apparatus for providing map infor 
mation in the ?rst embodiment; 

FIG. 8 is a schematic diagram to explain guidance posi 
tion information in the ?rst embodiment; 

FIG. 9 is a How chart shoWing processing procedures at 
the communication navigation terminal in the ?rst embodi 
ment; 

FIG. 10A to FIG. 10C are schematic diagrams to explain 
a road map displaying a recommended route in the ?rst 

embodiment; and 
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FIG. 11 is a sequence chart of transmission in a second 

embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the accompanying draWings, embodiments 
associated With a communication navigation system and a 
communication navigation method, a program storage 
device, and a computer data signal embodiment in a carrier 
Wave of the present invention Will be noW explained. 
Incidentally, each embodiment, Which Will be described 
beloW, is intended to establish the communication naviga 
tion system of the present invention as a system that can 
present a recommended route (or an optimum route) on a 
road map at an on-vehicle communication navigation ter 
minal by using the communication center apparatus for 
providing map information. 

(1) First Embodiment 

Firstly, the Whole structure of the communication navi 
gation system in the ?rst embodiment Will be explained With 
reference to FIG. 1. FIG. 1 is a block diagram shoWing the 
Whole structure of the communication navigation system in 
the ?rst embodiment. 

In FIG. 1, a digital ?xed communication circuit netWork 
1 and a digital mobile communication netWork 2 (hereafter, 
the tWo communication netWorks are collectively referred to 
as a communication circuit netWork as occasion demands), 
both of Which are connected With a gateWay (GW) device for 
communication protocol conversion, are provided in the ?rst 
embodiment. On this communication circuit netWork, IP 
(Internet Protocol) packet communication is performed 
under TCP/IP (Transmission Control Protocol/Internet 
Protocol) environment (eg the Internet). 
The digital ?xed communication circuit netWork 1 is 

connected to a communication center apparatus 3 for pro 
viding map information, a personal computer and the like. 
The communication center apparatus 3 is oWned by com 
munication navigation companies, for example. The per 
sonal computer is installed at a user’s home. This personal 
computer is one example of a communication terminal 4 for 
users. 

At a cell base station 2a of the digital mobile communi 
cation netWork 2, a cellular phone, a mobile or hand-carry 
type information terminal/PDA (Personal Digital 
Assistants), and the like are accommodated through a Wire 
less section (air interface). An on-vehicle communication 
navigation terminal 5 mounted on the user’s vehicle is 
accommodated through the air interface. Incidentally, the 
cellular phone, and the mobile or hand-carry type informa 
tion terminal/PDA are other examples of the communication 
terminal 4. 

The communication center apparatus 3 is constructed to 
perform maintenance and preservation, Which have been 
traditionally performed at an on-vehicle navigation 
apparatus, of the neWest map database information including 
the map information for display of various scales, the 
information for route search, and the like, Which Will have 
enormous data volume. Moreover, it is designed to perform 
the search processing of the recommended route, Whose load 
of processing is heavy, in place of the on-vehicle navigation 
apparatus. 
The communication terminal 4 is constructed to request 

the communication center apparatus 3 to provide the map 
information, to search for the recommended route, and so 
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on. Moreover, it is constructed to give instructions of Where 
to transmit the requested map information or the like. 
Incidentally, the request and the instruction of Where to 
transmit described above can be performed from the com 
munication navigation terminal 5 in the same manner as 
those from the communication terminal 4. 

The communication navigation terminal 5 is for vehicle 
use. The communication navigation terminal 5 doWnloads 
the map information that is minimally required for display 
from among the map database information of the commu 
nication center apparatus 3 at least When displaying a map 
during a navigation operation. The communication naviga 
tion terminal 5 is equipped With a recording medium, such 
as a CD, a DVD, or the like, and stores the doWnloaded map 
information for display onto such a recording medium. 
Then, along With displaying the road map by using the 
doWnloaded map information, the communication naviga 
tion terminal 5 displays the recommended route to a 
destination, a location of a vehicle, a moving direction, scale 
circle/radius, a driving locus, a map direction or orientation, 
and the like. 

The communication center apparatus 3, the communica 
tion terminal 4, and the communication navigation terminal 
5 are equipped With a communication application program 
(for example, including Web broWser), Which Will be 
explained in detail later. 

Incidentally, the communication netWork in FIG. 1 is not 
especially limited to the TCP/IP method, and various data 
communication methods are available. It also alloWs the use 
of an analog ?xed communication circuit netWork instead of 
the digital ?xed communication circuit netWork 1. 

Next, the communication navigation terminal 5 shoWn in 
FIG. 1 Will be further explained With reference to FIG. 2. 
FIG. 2 is a block diagram shoWing an example of the inner 
structure of the communication navigation terminal shoWn 
in FIG. 1. 

In FIG. 2, this communication navigation terminal 5 is 
provided With a self-contained positioning apparatus 10, a 
GPS receiver 18, a system controller 20, an input and output 
(I/O) circuit 21, a CD-ROM drive 31, a DVD-ROM drive 
32, a hard disk device (HDD) 36, a Wireless communication 
device 38, a display device 40, an audio output device 50, an 
input device 60, and an outer interface (I/F) device 61. Each 
component is connected to a bus line 30 for communicating 
processing data and control data. 

In this embodiment, the Wireless communication device 
38 constructs one example of a terminal-side Wireless 
device, and the display device 40 constructs one example of 
a display processing device With the system controller 20 or 
the like. 

The self-contained positioning apparatus 10 is con 
structed by an acceleration sensor 11, an angular velocity 
sensor 12, and a velocity sensor 13. The acceleration sensor 
11, Which is constructed by a pieZoelectric element, for 
example, outputs acceleration data obtained by detection of 
the acceleration of a vehicle. The angular velocity sensor 12, 
Which is constructed by a vibration gyro, for example, 
outputs angular velocity data and relative aZimuth data 
obtained by detection of the angular velocity of a vehicle 
When the vehicle changes its moving direction. The velocity 
sensor 13 detects the rotation of a vehicle shaft 
mechanically, magnetically, or optically and outputs signals 
of the number of pulses corresponding to a vehicle speed at 
every rotation for a predetermined angle around a vehicle 
shaft. 

The GPS receiver 18 has a knoWn structure, provided With 
a microprocessor unit (MPU) or a digital signal processor 
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(DSP), a control device, a V-RAM, other memory devices 
and the like, as Well as a high frequency reception process 
ing device and a plane polariZation non-directional receiving 
antenna. The GPS receiver 18 is constructed to receive 
electric Waves Wa to Wc (When desired to obtain more 
reliable values, four electric Waves Wa to Wd) from at least 
three GPS satellites placed into orbit around the earth, to 
perform back-diffusion of spectra, distance measurement, 
Doppler measurement, and orbital data processing, and to 
continuously output absolute position information of a 
reception position (a driving position of a vehicle) from the 
I/ O circuit 21 to the bus line 30 after calculation of a moving 
velocity/aZimuth and that of a location. The system control 
ler 20 incorporates and displays it on the map road. 

The system controller 20 is constructed by a CPU (Central 
Processing Unit) 22, a ROM (Read Only Memory) 23, 
Which is a non-volatile solid storage element, and a RAM 
(Random Access Memory) 24 for Working. The system 
controller 20 performs data communication With each com 
ponent connected to the bus line 30. The data communica 
tion processing is executed by a control program and a boot 
program stored in the ROM 23. The RAM 24 temporarily 
stores setting information, Which changes map display 
(changes it to a full-scale or local map display) by the users 
operation from the input device 60, especially. 
The CD-ROM drive 31 and the DVD-ROM drive 32 read 

out from a CD-ROM 33 and a DVD-ROM 34 and output the 
map D/B information (eg various road data, such as a road 
Width, the number of traffic lanes, or the like, on map 
information (draWings)), Which is stored in both the 
CD-ROM 33 and the DVD-ROM 34. 

Incidentally, it is possible to install either one of the 
CD-ROM drive 31 and the DVD-ROM drive 32, and it is 
also possible to install one compatible drive. 
The hard disk device 36 can store map (image) data, 

Which are read by the CD-ROM drive 31 or the DVD-ROM 
drive 32, and after this storing, it can read out them at an 
arbitrary time. The hard disk device 36 can further store 
video data and audio data, both of Which are read by the 
CD-ROM drive 31 and the DVD-ROM drive 32. Because of 
this, for example, it becomes possible to read out the video 
data and the audio data stored in the hard disk device 36 and 
output them as video and as sound, While reading out the 
map data on the CD-ROM 33 and the DVD-ROM 34 to 
perform the navigation operation. Alternatively, it becomes 
possible to read out the map data stored in the hard disk 
device 36 to perform the navigation operation, While reading 
out the video data and the audio data on the CD-ROM 33 and 
the DVD-ROM 34 and outputting them as video and as 
sound. Moreover, it becomes possible to output by storing in 
the hard disk device 36 the map data, the video data, or the 
audio data, Which are doWnloaded by the Wireless commu 
nication device 38, and then reading out them at an arbitrary 
time. 
The Wireless communication device 38 has the same 

structure as that of a general-purpose cellular phone, Which 
is knoWn as TDMA, TDD, or CDMA structure (a high 
frequency Wireless transmitting/receiving device, an 
encoding/decoding device, a time division multiplexing 
device, a control device, an audio input/output device, and 
the like) in the manner of PDC (Personal Digital Cellular 
Telecommunication System) or PHS (Personal Handyphone 
System), for example. 
The display device 40 displays various processing data 

under the control of the system controller 20. A graphic 
controller 41 inside the display device 40 controls each 






















